Can selective ligands for glutamate binding proteins be rationally designed?
A major neurotransmitter, L-Glutamate must be stored, transported and received, and these processes are mediated by proteins that bind this simple yet essential amino acid. Detailed evidence continues to emerge on the structure of Glu binding proteins, which includes both receptors and transporters. It appears that receptors and transporters bind to Glu in different conformations, which may present a pharmacological opportunity. This review will compare and contrast information available on Glu Receptors (AMPA, NMDA, KA and mGlu), excitatory amino acid transporters (EAATs), the system Xc- transporter (XCT) and the vesicular Glutamate transporter (GVT). The cross-reactivity of ligands which have been previously used to characterize the glutamate binding proteins with system Xc- raises some fundamental interpretational issues regarding the mechanisms through which these analogues produce CNS damage. Although at one time it was thought that unraveling selectivity among glutamate binding proteins was an intractable problem, recently the NMDA antagonist (memantine) has been approved for general medical practice for treatment of Alzheimer's disease. Two other agents are in advanced clinical trials: an Ampakine for potential improvement of cognitive disorders, and a selective mGlu agonist for treatment of anxiety. The prospects for unraveling cross-reactivity will be weighed in light of a critical comparison of the glutamate binding protein targets.